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(54) Power supply circuit 

(57) A power supply circuit includes two powerstor- 
age devices (SO, 80), one of which is better at supplying 
current in pulses. Switching (SW 3 , SW^ and control 
means (61 ) are arranged so that current is usually sup- 
plied from the power storage device (80) which is better 



at supplying puised current but both power storage de- 
vices (50, 80) are used when the voltage across theusu- 
ally employed power storage device (80) falls below a 
threshold, e.g. during periods of relatively high current 



FIG. 3 
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Description 

[0001 ] The present invention relates to a power sup- 
ply circuit comprising a first power storage device. 
[0002] Recently, in accordance with technological in- 
novation, small-sized and light-weight portable electron- 
ic devices have gained widespread popularity. The port- 
able electronic devices include mobile communication 
devices such as cellular phones, notebook type com- 
puters, camcorders, MP3 and the like. 
[0003] Most of portable electronic devices are gener- 
ally powered by a packaged battery (to be referred to as 
a battery pack hereinafter) . A portable electronic device 
having a built-in battery pack is operable even at a place 
where a commercial power supply is not available. 
[0004] Typically, rechargeable (secondary) batteries 
that can be recycled by charging, such as nickel cadmi- 
um (NiCrJ), nickel metal hydride (NiMH), or lithium Ion 
(Li-ion) batteries, are used as the built-in battery of a 
portable electronic device. The built-in battery is 
charged by external AC power in a state that a battery 
pack is mounted In a system, i.e., a portable electronic 
device. 

[0005] Also, afeatureof the poitableelectronicdevice 
is to Include a digital load mads up of digital circuits. 
[0006] Figure 1 shows a power supply system of a 
portable electronic device having a digital load. As 
shown in Figure 1 , a power supply unit 1 3 for suppfying 
power to various parts of the portable electronic device 
is interposed between a rechargeable battery 11 and a 
load 15. Here, the load 15 is a digital load and requires 
pulse-Eke powershown in Figure 2A. 
[0007] I n other words, the digital load consumes cu r- 
rent such that pulse waves are generated in units of a 
predetermined cycle. However, since currently available 
rechargeable (secondary) batteries have a difficulty in 
rapidly discharging, they cannot follow a pulse-like cur- 
rent characteristic rapidly, as shown in Figure 2B. 
[0008] Accordingly, a digital load using a rechargea- 
ble battery as a power supply gives riseto unnecessary 
current consumption, as indicated by hatched portions 
in Figure 2B. 

[0009] As described above, in the conventional power 
suppiy system having a digital load, since a battery can- 
not rapidly follow a current consumption characteristic 
of a load, the power utilization efficiency fa extremely 
low. 

[001 0] The present inventors have found out that the 
power consumption of a power supply system is in- 
creased and the power utilization efficiency is towered 
in the case of using co nventional primary and secondary 
batteries as a main power supply of a digital load re- 
questing periodic pulsa power (to be abbreviated as 
"pulse power"). 

[0011 ] Also, in the case of using only a power storage 
device capable of rapidly discharging as a main power 
suppiy in order to rapidly follow the pulse power, asharp 
voltage drop due to system overload is unavoidable. 
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[0012] Therefore, the present inventors have pro- 
posed a method in which while using a power storage 
device capable of rapidly discharging as a main power 
supply of a digital load, a conventional battery is used 
s as an auxiliary powersupplyforthepurposeof prevent- 
ing a sharp voltage drop occurring at the power storage 
device in the event of system overload. 
[0013] Apowersupplycircuitaccordingtothepresent 
invention is characterised by a second power storage 

10 device, switching means and control means, wherein 
the second power storage device has a better ability to 
supply pulsed currentto a load than the first power stor- 
age means and the control means is operable to sense 
the voltage across the second power storagedevice and 

is control the switching means in response thereto such 
teat when said sensed voltage is above a threshold, 
power to supplied by the circuit from the second power 
storage device only and otherwise from boththefirst and 
second power storage devices. 

so QJ014] Preferably, the first power storage device is a 
battery and the second power storage device is a an 
electrolytic double layer capacitor. 
P015] Also according to the present invention, there 
Is provided a powersupply controller connected to a dtg- 

25 Jtat variable load requesting periodic pulse power, for 
controlling power supplied to the digital variable load, 
the powersupply controller Including a first power stor- 
age device as a main power supply, for supplying the 
periodic pulse pDwerto the variable load, the first power 

30 storage device capable of rapidly discharging to rapidly 
follow the periodic pulse power of the variable load; a 
second power storage deviceforsupplyi ng the first pow- 
er storage device with the power for compensating for 
a voltage drop when a sharp voltage drop occurs to the 

35 firstpowerstorage devicedueto overload; apluralityof 
power supply lines disposed between the first and sec- 
ond power storage devices; and a control unit for sens- 
ing an output vottage of the first power storage device 
and controlling to open and closed states of the plurality 

40 of power supply lines to supply the second power stor- 
age device with the power stored in the second power 
storage device if the sensed voltage is dropped to a ref- 
erencevoltage level orbelow. Thus, onfythefirst power 
storage device is discharged under normal load concfi- 

45 tions and both the first andsecond power storage device 
are Discharged ire the event of overload. 
[0016] The firstpowerstorage device is preferably an 
electrolytic double layer capacitor (EDLC) and the sec- 
ond power storage device is preferably either a re- 

50 chargeable secondary battery or a primary battery. 
[0017] Also, one or more power supply lines may be 
disposed between the firstpowerstorage device and the 
second power storage device, and one or more switch- 
ing elements may be installed along the power supply 

55 lines. Also, the control unit connects theflrstpowerstor- 
age device and the secondpowerstorage device by per- 
forming switching control of the switching elements. 
[WHS] In particular, the first and second power supply 
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lines may be disposed between the first power storage 
device and the second power storage device, the first 
power supply line may directly connect the first power 
storage device and the second power storage device, 
and the second power supply ifne may connect the first 
power storage device and the second power sto rage de- 
vice through an Internal switching module of the control 
unit. In this case, since a larger amount of current flows 
in the first power supply line than in the second power 
supply line, it is possible to appropriately cope with the 
magnitude of a load. 

[0019] Also, the power supply controller according to 
the present invention may further include a third power 
storage device for storing emergency power to be sup- 
piled to the second power storage device when the load 
requests emergency power in a state where the first and 
second power storage devices are completely dis- 
charged. 

[0020] Here, the thirdpowerstoragedeviceforstoring 
emergency power Is an EDLC having a smaller capacity 
than the first power storage device and is connected to 
the second power storage device through switching el- 
ements. 

[0021] According to another aspect of the present in- 
vention, in a power supply contra Her having a digital var- 
iable load requesting periodic pulse power, a first power 
storage device which rapidly follows the periodic pulse 
power of the variable load, a second power storage de- 
vice for supplying the first power storage device with 
compensation power, and first and second powersupply 
lines disposed between the first and second power stor- 
age devices, the powersupply controlling method there- 
for includes the steps of sensing the voltage level of the 
second power storage device and connecting the sec- 
ond power storage device with an external powersupply 
if the sensed voltage level Is lowered to a level In which 
charging is required, sensing the voltage level of thefirst 
power storage device and determining whether there Is 
a voltage drop in the first power storage device, if It is 
determined in the determining step that there is a volt- 
age drop in the first power storage device, determining 
a voltage drop value, and charging either the first power 
suppiy line or the second power supply line based on 
the determined voltage drop value and compensating 
for the voltage drop of Hie first power storage device. 
[0022] Additional objects and advantages of the 
present invention will be set fourth in the description 
which follows, and in part will be obvious from the de- 
scription, or may be learned by practice of the Invention. 
[0023] By means of embodiments of the present In- 
vention, a power supply can be provided which quickly 
adapts to a power characteristic of a digital load. 
[0024] Embodiments of the present invention can pro- 
vide a power supply controller and a power supply con- 
trolling method therefor, by which a sharp voltage drop 
which is an impediment to stable power supply can be 
prevented, and by which emergency powersupply is al- 
lowed even In a state that a main power supply is com- 



pletely discharged. 

[0025] An embodiment of the present invention will 
now be described, by way of example, with reference to 
Figures 2A to 6 of the accompanying drawings, In which: 



Figure 1 is a schematic block diagram of a conven- 
tional power supply system; 
Figure 2A and Figure 2B show the relationship be- 

10 tween a current consumption characteristic and 
time in a conventional power supply system, in 
which Figure 2A shows a current consumption of a 
digital load, and Figure 2B shows a current con- 
sumption characteristic of a battery; 

is Figure 3 is a block diagram showing the overall ar- 
rangement of a power supply controller according 
to the present invention; 

Figures 4A and Figure 4B show the relationship be- 
tween a current consumption characteristic and 

so time in a power supply system according to the 
present invention, in which Figure 4A shows the 
current consumption of a digital load, and Figure 4B 
shows the current consumption characteristic of a 
main power supply; 

25 Figures SA and Figure 5B show an overload arising 
when a digital electronic device Is switched from a 
standby mode to an operation mode, In which Fig- 
ure 5A shows asevere overload condition occurring 
to a load, and Figure 5B shows a sharp voltage drop 

30 occurring to a main power suppiy in the event of an 
overload; and 

Figure 6 is a flow diagram of a procedure of deter- 
mining the optimal power to be supplied to a load 
on the basis of a variation in the load, in a power 
3s supply controlleraccording to the present Invention. 

[0026] Before going any further, It Is to be noted that 
any terms or words used in the present specifications 
and claims should not be taken in a limited way and in- 

40 terpreted ordinarily and lexicographically, but interpret- 
ed in the sense and concept that go with the technical 
thoughts of the present invention, based on the principle 
that an inventor is authorized to define a term appropri- 
ately in order to explain his or her invention in the best 

4s possible way. Accordingly, the embodiment described 
In the specifications herein and the composition Illustrat- 
ed in the drawings herein are nothing more than an em- 
bodiment deemed most desirable, and do not represent 
the whole technical thoughts of the present invention, 

so allowing for the possibility of a variety of equivalents that 
can replace the embodiments provided herein and var- 
iant examples. 

[0027] Referring to Figure 3 showing the overall ar- 
ran gement of a power supply controller according to the 
55 present invention, the power supply controller includes 
a battery 50, a control unit 60, a protective circuit 70, a 
first electrolytic double layer capacitor (EDLC1) 80, a 
second electric double layer capacitor (EDLC2) 80 and 
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a plurality of switching elements St , 52, 53, 54 and 55. 
[0028] A digital variable load 40 having a current con- 
sumption characteristic shown in Figure 4A and an ex- 
terna) power supply 30 such as a commercial AC power 
supply are connected to the protective circuit 70. 
[0029] The battery 50 is a kind of a power storage de- 
vice for storing electricai energy and discharging, and a 
primary battery, arechargeable secondary battery, a so- 
lar battery and the like can be used as the battery 50. In 
this embodiment, a rechargeable secondary battery is 
used as the battery 50. 

[0030] The EDLC2 80 is also a kind of a power storage 
device and is capable of rapidly charging and discharg- 
ing compared to primary and secondary batteries. Thus, 
the EDLC2 B0 is suitably used as a man power supply 
of a digital load requesting pulse-like power. 
rj0031] Also, the EDLC1 90 isthe same as the EDLC2 
80, except for its capacitance. However, since the ca- 
pacitance of the EDLCf 90 is smaller than that of the 
battery 50 or the EOLC2 80, the EDLC1 90 is used for 
emergency power supply in this embodiment 
[0032] The control unit 60 includes a voltage sensor 
83 for sensing the voltage levels of the battery 50, the 
EDLC1 90 and the EDLC2 80, a switching controller 61 
for controlling the turn-on and turn-off of the plurality of 
switching elements (SW1 , SW2, SW3, SW4 and SW5) 
51 , 52, 53, 54 and 55, and an internal switehing module 
62. 

[0033] The switching elements 51 through 55 switch 
a powersupply line from an open state to a closed state 
in accordance with a switching control signal of the 
switching controller 61. The swftching elements 51 
through 55 are preferably constituted by semiconductor 
devices such as metal-oxide semiconductor-field effect 
transistors (MOS-FETs) that consume a relatively smaJ 
amount of power. 

[0034] The protective circuit 70 protects a power stor- 
age device from over-charging or over-discharging 
caused during charging or discharging of the EDLC1 or 
EDLC2. En particular, in the case where a Li-ion battery 
is used in the present invention, the protective circuit 70 
is essentially needed. However, according to the kind of 
the battery used in the present invention, the protective 
circuit 70 may not be used. 

[0035] The load 40 is a digital load incorporated in a 
portable electronic device and, in particular, is a variable 
load having a putse power characteristic shown in Fig- 
ure 4A. 

[0036] The external power suppfy 30 generally im- 
plies a commercial AC power supply. The commercial 
AC power supply also includes an self-generator dis- 
closed in Korean Patent Application Nos. 98-43924 and 
9O-43024 fifed by the present inventors. 
[0037] As shown in Figure 3, the battery 50 and the 
EDLC2 80 are connected to each other by first and sec- 
ond power supply lines 56 and 57. The power supply 
lines 56 and 57 incfude each two switehing elements. 
The switehing elements (SW3 and SW4) 53 and 54 are 
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installed along the first power supply line 56 and the 
switching elements (SW1 and SW2) 51 and 52 are in- 
stalled along the second power supply line 57. 
[0038] Also, the control unit 60 is disposed between 
5 the switching elements (SW1 and SW2) 51 and 52 of 
the second power supply line 57. The second power 
supply line 57 connects the battery 50 and the EDLC2 
80 via its two switching elements (SW1 and SW2) 51 
and 52 and the internal switch ing module 62 of the cou- 
rt trol unit 60. 

[0039] The internal switching module 62 of the control 
unit 60 serves to limit the current discharged by the bat- 
tery 50 to the predetermined critical value. Thus, the cur- 
rent flowing in the second power supply line 57 has a 
>s fimited magnitude compared to the currentftowing in the 
first power supply line 56. 

[0040] The switching element {SW4) 54 of the first 
power supply line 56 is disposed between the battery 
50 andthe EDLC2 80, andthe switching element (SW3) 
20 53isdisposedbehftfeenmebattery50andmeprotective 
circuit 70. 

10041] Abo, the EDLC1 90 which is a spare power 
supply for supplying emergency power, is connected to 
the battery 50 through the switching element (SW5) 55. 

25 Thus, even if the battery 50 and the EDLC2 80, which 
serve as a main power supply, are completely dis- 
charged, emergency power requested by the load 40 
can be supplied. The plurality of switching elements 51 
through 55 are controlled by the switching controller 61 

30 of the control unit 60, as indicated by dotted lines in Fig- 
ure 3, that is, control lines. Also, the voltage sensor 63 
of the control unit 60 checks the voltage levels of the 
power storage devices 50, 80 and 90 at times through 
sensing lines indicated by solid 5nes in Figure 3. 

35 [0042] Thepower discharged from the battery 50, the 
EDLC1 90 and the EDLC2 80 or charged from the ex- 
ternal power supply 30 are supplied through the power 
supply lines 56, 57 and 58 shown h Figures. 
[0043] The operation of the aforementioned power 

so supply controller according to the present invention will 
now be described in detail. The off-state of a switching 
element refers to the open state of a power supply line. 
[0044] If the digital variable load 40 requests pulse 
powershown in Flgure4Ain a state where ail the switch - 

45 mg elements 51 through 55 are turned off, that Is, under 
general load conditions, the EDLC2 80 capable of rap- 
idly discharging, discharges the current Ied^ rapidly 
following the pulse power of the variable load 40, as 
shown in Figure 4B. 

so [0045] In Figures 2B and 4B, it is understood that the 
EDLC2 80 follows the pulse power better than the con- 
ventional battery. This is easily appreciated fromthefact 
that -%2 of Figure 4 is much smallerthan t T of Figure 2. 
Thus, in the case of using EDLC as a main powersupply 

55 for a digital toad requesting pulse power, the power con- 
sumption can be minimized, unlike in the conventional 
battery. 

[0046] in an overbad condition shown in Figure 5A, 
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in which the load 40 abruptly requests a high-level cur- 
rent, a sharp voltage drop occurs to the EDLC2 80, as 
shown in Figure 5B. In particular, if the voltage drop 
V drep is lower than a threshold voltage value V^,, a se- 
rious problem may be caused to the power supply sys- 
tem. 

[0047] Thus, the control unit 60 of the present inven- 
tion compensates for a sharp voltage drop occurring to 
the main power supply, that is, the EDLC2, through the 
procedure shown in Figure 6. 
[0048] Now, the procedure in which optimal power is 
supplied by the control unit 60 of the present invention 
according to a variation of the load will be described In 
detail with reference to Figure 6. For a better under- 
standing of the invention, terms shown in Figure 6 will 
be briefly defined as follows. 
[0049] V BATT denotes an output voltage of the battery 
50, V E denotes an output voltage of the EDLC2 80, and 
V-), V 2 , V 3 and V 4 denote reference voltages stored in 
an internal memory (not shown) of the control unit 60. 
The reference voltages may change variably according 
to the kind of the load. 

[0050] In Figure 6, the procedure for the control unit 
60 to perform switching control is largely divided into a 
charging mode performing step (step S20) and a dis- 
charging mode performing step (step S30). 
[0051] At an initial stage for performing switching con- 
trol, the switching elements (SW1 and SW2) 51 and 52 
are turned on, while the switching elements (SW3 and 
SW4) 53 and 54 are turned off (step S11). 
[0052] In this state, the voltage sensor 63 of the con- 
trol unit 60 senses the voltage level V BATT of the battery 
50 (step S12). The sensed voltage level V BATT is com- 
pared with the reference voltage V 1 , for example, 3.0 V 
in the case of a cellular phone (step S13). 

A. Charging mode 

[0053] In the step S1 3, if the voltage level V BATT of the 
battery 50 Is lower than the reference voltage V 1p the 
control unit 60 charges the battery 50 such that the 
switching element (SW3) 53 is turned on and the other 
switching elements (SW1 , SW2, SW4 and SW5) 51 , 52, 
64 and 55 are kept off (step S20). 
[0054] If the voltage level V BArT of the battery 50 Is 
higher than the reference voltage V, in the step S13, It 
is determl ned that the battery 50 is fully charged to pro- 
ceed to the discharging mode performing step followed 
by the step S30. 

B, Discharging mode 

[0055] The control unit 60 senses the voltage V E2 of 
the EDLC2 80 to execute the discharging mode control 
operation (step S31). 

[0056] Here, if the reference voltages satisfy that V 2 
> V 3 > V 4 , the switching control operation performed by 
the control unit 60 is largely divided into the following 



cases according to a variation of the load. 

[0057] If the voltage level of the EDLC2 80, 
sensed in the step S3 1 , is higherthan the reference volt- 
a 9Q V 2 , for example, 3.8 V in the case of a cellular 
phone, the control unit 60 determines that the present 

10 state is a normal discharging mode in which there is no 
voltage drop (step S32). Thus, the switching controller 
61 of the control unit 60 turns off all the switching ele- 
ments (SW1 , SW2, SW3, SW4 and SWS) 51 , 52, 53, 54 
and 55 (step S37), and then the routine goes back to 

is the step S1 2. (II) V 3 <\I&, < V 2 

[0058] If the voltage level of the EDLC2 80, 
sensed in the step S31 , is lowerthan the reference volt- 
age V 2 , and higher than the reference voltage V 3 , for 
example, 3.1 V in the case of a cellular phone, the con- 

zo trol unit 60 determines that sufficient power can be sup- 
plied to the load 40 by using only the ELDC 2 80 even 
if there is a small amount of a voltage drop in the EDLC2 
80 (step S33). Thus, the switching controller 61 of the 
control unit 60 turns off all the switching elements (SW1 , 

25 SW2, SW3, SW4 and SWS) 51 , 52, 53, 54 and 55 (step 
S387), and then the routine goes back to the step S1 2. 
(iii)V 4 <V E2 <V 3 

[0059] If the voltage level of the EDLC2 80, 
sensed in the step S31 , is lowerthan the reference vott- 

30 age V 3 , and higher than the reference voltage V 4 , for 
example, 3.05 V in the case of acellular phone, thecon- 
trol unit 60 determines that there is a little voltage drop 
in the EDLC2 80 due to overload (step S34). Thus, the 
switching controller 61 of the control unit 60 turns on the 

35 switching elements (SW1 andSW2)51 and 52 and turns 
off the switching elements (SW3 and SW4) 53 and 54 
to open the first power supply line 57 (step S35). (iv) V E2 
<V 4 

POSO] If the voltage level of the EDLC2 80, 

40 sensed in the step S31, is lowerthan the reference volt- 
age V 4 , for example, 3.05 V in the case of a cellular 
phone, the control unit 60 determines that there is sud- 
denly a large voltage drop in the EDLC2 80 due to se- 
vere overloads (step S34). Thus, the switching control- 

45 ier 61 of the control unit 60 turns off the switching ele- 
ments (SW1 and SW2) 51 and 52 and turns on the 
switching elements (SW3 and SW4) 53 and 54 to open 
the second power supply line 57 (step S36). 
[0061] Since the upper limit of the battery discharged 

so current supplied through the first power supply line 57 
is limited to a predetermined critical value through the 
internal switching module 62 of the control unit 60, the 
battery discharged current Is smaller than the current 
supplied through the second power supply line 56. 

55 [0062] Therefore, If there is a gentle voltage drop In 
the EDLC2 80, the control unit 60 opens the first power 
supply line 57. If there Is a sharp voltage drop in the 
EDLC2 80, the control unit 60 opens the second power 
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supply line 56. In such a manner, the problem of a sys- 
tem, which may be caused due to a voltage drop, can 
be overcome. 

[0063J The power supply controler and the power 
supply controlling method according to the present in- 
vention allow a digtal load to rapidly follow periodic 
pulse power. Also, according to the present invention, it 
is possible to effectively cope with a voltage drop occur- 
ring at a main power supply, which is caused due to a 
variation in the load. In particular, according to the 
present invention, the power utilization efficiency can be 
maximized by adjusting the magnitude of the current 
discharged by a battery according to eithera gentle volt- 
age drop or a sharp voltage drop. Further, the present 
invention enables emergency power supply requested 
by a load, even r EDLCs and a battery, serving as a 
main power supply, are completely discharged. 
[0064] The present invention can be applied to power 
supply systems for portable digital electronic devices 
which are driven by a battery, such as cellular phones, 
notebook computers, camcorders, MPS orthe like. 
[0065] The present Invention is not ftnited to the 
above-described embodiment and various modifica- 
tions and changes will readily occur to those skilled in 
the art within the spirit or scope of the present invention 
as defined by the appended claims and their equiva- 
lents. 



Claims 

1 . A power supply circuit comprising afirst power stor- 
age device (SO), characterised by a second power 
storage device (BO), switching means (SW 3 , SW4) 
and control means (61), wherein the second power 
storage device (80) has a better ability to supply 
puised current to a toad than the first power storage 
means (50) and the control means (61 ) is operable 
to sense the voltage across the second power stor- 
age device (80) and control the switching means 
(SW 3 , SVty in response thereto such that when 
said sensed voltage is above a threshold, powerto 
supplied by the circuit from the second power stor- 
age device (80) only and otherwise from both the 
first and second power storage devices (50, B0). 

2. A circuit according to claim l.whereinthefirstpow- 
er storage device (50) is a battery and the second 
power storage device (50) is a an electrolytic double 
layer capacitor. 

3. A power supply controller connected to a digital var- 
iable load requesting periodic pulse power, for con- 
trolling power supplied to the digital variable toad, 
the power supply controller comprising: 

a first power storage device as a main power 
supply, for supplying the periodic pulse power 



to the variable load, the first power storage de- 
vice capable of rapidly discharging to rapidly 
follow the periodic pulse power of the variable 
load; 

5 a second power storage device for supplying 

the first power storage device with the power 
for compensating for a voltage drop when a 
sharp voltage drop occurs to the first power 
storage device due to overload; 

f 0 a piuralily of power supply lines disposed be- 

tween the first and second power storage de- 
vices; and 

a control unit for sensing an output voBage of 
the first power storage device and controlling 

15 open and closed states of the plurality of power 

supply lines to supply the second power stor- 
age device with the power stored in the second 
power storage device when the sensed voltage 
is dropped to a reference voltage level or below, 

20 whereby only the first power storage device is 

discharged under normal load conditions and 
both the first and second power storage device 
are discharged in the event of overload. 

25 4. The power supply controller according to claim 3, 
wherein the first power storage device is an electric 
double layer capacitor (EDLC) and thesecond pow- 
er storage device is either a rechargeable second- 
ary battery or a primary battery. 

so 

5. The power supply controller according to claim 4, 
wherein one or more power supply lines are dis- 
posed between the first power storage device and 
the second power storage device, one or more 

35 switching elements are installed along the power 
supply lines, and the control unit connects the first 
power storage device and the second power stor- 
age device by performing switching control of the 
switching elements. 

40 

6. The power supply controller according to claim 5, 
wherein first and second powersupply lines are dis- 
posed between the first power storage device and 
the second power storage device, the first power 

« supply line directly connecting the first power stor- 
age device and the second power storage device, 
the second power supply line connecting the first 
power storage device and the second power stor- 
age device through the control unit, and the control 

so unit controlling a larger amount of current to flow 
through the first powersuppty line than through the 
second power supply line by limiting the upper limit 
value of the current flowing therein to a predeter- 
mined critical value. 

55 

7. The power supply controller according to claim 6, 
wherein oneor more switching elements are includ- 
ed in the first and second powersupply lines. 
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S. The power supply controller according to claim 7, 
wherein the control unit comprises: 

a switching controHerfor controlling the switch- 
ing elements installed in the first and second 
power supply lines; 

a voltage sensor for sensing the voitage levels 
of the first and second power storage devices; 
and 

an internal switching module for limiting the up- 
per limit value of the current flowing through the 
second power supply line. 

9. The power supply controller according to claim 3, 
further comprising a third power storage device for 
storing emergency powerto be supplied to the sec- 
ond power storage device when the load requests 
emergency power In a state where thef Irst and sec- 
ond power storage devices are completely dis- 
charged. 



is a voltage drop in the first power storage de- 
vice; and 

charging the first power storage device by 
opening the selected one of the first power sup- 
ply line and the second power supply line based 
on the determined voltage drop value and com- 
pensating forthe voltage drop of the first power 
storage device. 



10 13. The power supply controlling method a 

claim 1 2, wherei n the compensation current flowing 
throughthefirstpowersupplylineis largerthanthat 
flowing through the second power supply line. 



10. The power supply controller according to claim 9, 
wherein the third power storage device for storing 
emergency power is an EDLC having a smaller ca- 
pacity than the first power storage device and is 2s 
connected to the second power storage device 
through switching elements. 

11. The power supply controller according to claim 10, 
wherein the control unit senses the voltage levels 30 
of the first and second power storage devices, and 
turns on the switching elements to supply the power 

of the thi rd power storage device to the second pow- 
er storage device when emergency power supply is 
requested by the load in a state where the first and 35 
second power storage devices are completely dis- 
charged. 

12. A power supply controlling method for a power sup- 
ply controller having a digital variable load request- 40 
ing periodic pulse power, a first power storage de- 
vice which rapidly follows the periodic pulse power 

of the variable load, a second power storage device 
for supplying the first power storage device with 
compensation power, and first and second power *s 
supply lines disposed between the first and second 
power storage devices, the power supply control- 
ling method comprising the steps of: 

sensing the voltage level of the second power so 
storage device and connecting the second 
power storage device with an external power 
supply when the sensed voltage level is low- 
. ered to a level in which charging is required; 
sensing the voltage level ofthefirstpowerstor- 55 
age device and determining whether there Is a 
voltage drop in the first power storage device; 
determining a voltage drop value, when there 



7 



EP1 107 420 A2 



FIG. 1 (PRIOR ART) 
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